NAVAL TECHNICAL TRAINING COMMAND 


STUDENTS GUIDE 

for 

SH-2F AUTOMATIC STABILATION EQUIPMENT 
ORGANIZATIONAL MAINTENANCE COURSE 

SECTION I (INFORMATION SHEETS) 
SECTION IV (DIAGRAMS) 


C-602-3386 



CNTT N6353D (6-81) 


NAVAL AIR MAINTENANCE TRAINING GROUP 


For Tminuig Purpose Only 




NAVAL AIR MAINTENANCE TRAINING GROUP 
STUDENT'S GUIDE 
FOR 

SH-2F AUTOMATIC STABILIZATION EQUIPMENT 
ORGANIZATION MAINTENANCE COURSE 

C-602-3386 

SECTION I (INFORMATION SHEETS) 
SECTION IV (DIAGRAMS) 


DATE; JU: 


(FOR TRAINING PU' 



ff 


"Information sheets not in this course. 


Table of Contents 


Page No. 

ASE - Component Location SH2D/SH2F . . "i T 

ASE - Operating Controls ... 2 

Stabilization Amplifier (Cover Removed and Front Panel) and Sensor Unit 
Assembly - Major Components , 3 

Stabilization Amplifier - Component Identification . 4 

ASE Control Actuator - Front and Rear Views 5 

ASE - Block Diagrams t . . 6 

ASE - Operating Controls Schematic . , , . 7 

Time Delay and Power Interlock Circuit 8 

Sensor Unit Assembly - Major Components and Subr'Chassis Assembly 9 

Vertical Gyro 10 

Co-pilots Remote Attitude Indicator . . . . 11 

Rate Gyro 12 

Accelerometer ..... 13 

Rotary Trim Actuators . , 14 

Trim Control Spring Strut Assembly 15 

Airspeed Synchrotel Transmitters 16 

Stick Force Non-Linearity Circuit 17 

Summing Network (Lateral ^Directional) J14Q , 18 

Summing Network (Longitudinal r. Collective) J120 19 

Synchronizer Amplifier . , 20 

Synchronizer 21 

Principles Of Synchronization 22 

Demodulator Amplifier Gaim Control 23 

Electro - Hydaulic Servo Valve - Schematic 24 

LVDT Linear Variable Differential Transducer ... 25 

Principles of Operation t ASE Electro - Hydraulic Servo Valve 26 

Flight Line Test Set 27 


1 



Table Of Contents (cont , } 


Flight Line Test Set Connected to Amplifier 

Air Data Test Set 

Lateral Collective Coupler Network J134 

Control Actuator Accelerometer and Bobweight- Flow Diagram . . 

Lateral Control Schematic and Roll Axis Block Diagram 

Roll Channel Functional Schematics 

Operational Check of Roll Channel 

Magnetic Modulator Circuit 

LV syn Transducer-Schematic 

Motor Drive Amplifier 

Longitudinal Control Schematic and Pitch Axis ASE Block Diagram 

Pitch Channel - Functional Schematics 

Operational Check of the Pitch Channel . 

Directional Control Schematic and Yaw Axis ASE Block Diagram 

Pilot's and Copilot's Headings Disengage Switches 

Yaw Channel - Functional Schematics 

Operational Check of Yaw Channel 
Altitude Controller 



Collective Control Schematic and Altitude Control Block Diagram 
Collective Channel - Functional Schematics 

f * * I 

Adapter Cable Assemble, K604487r.l 

* * * * • * ' • • I * • , • • 

Operation Check of Collective Channel . ■ . 

Sensor Unit Schematic . 



ASE System Schematic . 


■ . . 28 
. . . 29 
. . 30 
. . 31 
. - 32 
. . 33 
. . 34-35 
. . 36 
. - 37 
. . 38 
. . 39 
. . 40 
. . 41-42 
. . 43 
. . 44 
. . 4S 
. . 46-47 
. . 48 
. . 49 
. . 50 
. . 51 
, . 52-53 
. , 54 
. . 55 


ii 





1 


2 



1 , 

2 . 

3. 

4 . 

5. 

6 . 

7. 

8 . 
9 . 

10 . 

11 . 

12 . 


■noiii control switch 

altitude control 
altitude control switc 
Groundspeed control switch 
^draullr actuator switch 
Mot s cyclic trim switch 

‘llsengage button 
MJ s coordinated turn S 
8 yaw trim switch 
Bc^t release switch 

m2’s 'llaengage sw 

Mot s altitode control buttoi 


14. 

15. 

16. 

17. 

18. 

19. 

20 . 
21 . 
22 . 

23. 

24. 


cSot'^ disengage button 

c<.piw.'sn»sjsr“ 

coupler switch 
“ OEF light (After AFC 205) 


- Operating Controls 
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NOTE: 


MODULES J120 AND .1140 ARE NOT HERMETICALLY SEALED 
IN THE STABBLIZATION AMPLIFIER. SEE FIGURES 2-42 AND 
2-44. 

♦MODULE J134 ADDED TO ASE AMPLIFIERS INC. AFC 181 
(101 ROTOR SYSTEM). THIS MODULE IS NOT HERMETICALLY 
SEALED (REFER TO FIGURE 2-44A). 


Stabilization Amplifier - Cover Removed 



Stabilization Amplifier - Front Panel 
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Stabilization Amplifier - Component Identification 



J124 


J126 

J127 

J128 

J129 

J130 


17 BAB ALT 
synchrcmizer amplifier 

18 
19 

synchrcailzer 

0 ^naming network 
(pitch -collectiye) 

1 RDR ALT 

synchronizer 
J pemoduiator amplifier 

(collective) 

Synchronizer ^>ltcl^ 
Sjmchronizer amplifier 
(pitch grcnindspe^ 
Synchronizer 6)itch 
Sroundspee^ 
^dironizeramidifier 

Synchronizer a mpnf fg;. 
froU groondspeecO 


J131 Demodulator amplifier 

(roll) 

J132 Synclmonizer (roll) 
J133 Synchronizer (roll 
Sroundspeed) 

J134 Lateral collective 
®°'*Pler network 

did5 Synchronizer amplifier 

(heading) 

J137 Synchronizer 
(beading) 

JHO ^Ing network 

Tien 

^y***"^ “***» 

“"4”^““' >«««»> 


K145 BAR ALT control 
relay 

K147 RDH ALT control 
relay 

K148 Pitch groundspeed 
relay 

K149 RDR ALT reliability 
relay 

K150 Roll groundapead 
relay 

« Power Interlock relay 
K152 Power relay 
K153 Automatic 

iri«a turn relay 

K154 .RDR alt control 
relay 

riS ^o«e relay 

T 400 Transformery 

rani S?®®®“**eversal 
T 401 Transformer, 

®*®Pdown 

K402 Transformer, 

_ stepdown 
T 403 Transformer 
®*epdown 

T 404 Transformer, 
power 


k 






*« flff 
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Vertical gyro 
Rate gyro package 
Accelerometer unit 
Magnetic modulator 
Transformer 


Potentiometer 
Deck plate assembly 
Coupler interlock relay ; 
Roll rate filter circuit bo^rd 
assembly 


Sensor Unit Assembly - Major Components 


262-12t8 


1. Relay K2 5. Transformer T1 

2. Relay K3 6. Transformer T2 

3. Relay K1 7. Transformer T3 

4. Relay K4 


Sensor Unit Sub-Chassis Assembly 
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vert, gyro 
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VERT. GYRO 
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Copi/ot's R»mo#» Attitude Indicator 
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TEST 

POINT 

SENSITIVITY 

POLARITY Of OUTPUT | 

L 0 N 6 ITUDINAL 
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Accelerometer 
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SHAFT IH NCUTRAL v^KCSSufic m eoixccrivc stick.) 

Trim Cmfml Bprhm Sfr^ Uhmnfk CoH«cffv« Control F®rc« Hod 
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1. Rodcnd 

2. Nut 

3. Kcywmsher 

4. Rivet 

5. Rodcnd 

6. Nut 

7. Connector plug 

8. Grommet 

9. Potentiometer 


Trim Control Spring Strut A$a»mbfy 
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Summing Network (Lateral - Directional J140 
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Sonunii^ Nrtwork {Loogltaiinal - Collective) J120 
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LVDT Line 






VIEW A 



VIEWB 
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VIEW E 
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1. Flight line test set 

2. Connector, Pi 

3. Connector, P2 

4 . Connector, P3 

5. ^ble assembly, P/NK6M605-103 

6. Cable assembly, P/N K604605-101 


7. Connector, Pl57 

8. Connector, Pi 56 

9. Stabilization amolifier 

10. Connector^ Pi lOB 

U. Connector, Pi loA 

12. Cable assembly, P/N K604605-105 


Flight line Tesf Sef Connected to Amplifier 
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ACCELEPOMETER 
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ACTUATOR 


ACTUAIW' 
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PRESSURE 
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Control Actuator Accelerometer and Bobweight - Flow Diagram 
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I^ateral Control Schematic 


and Boll Axis Block Digram 


32 








ROLL CHANNEL CONTROL SWITCHING DIAGRAM 



COORDINATED 


"GROUNDSPEED 







I TITLE: OPERATIONAL "QUICK-CHECK" OF THE ROLL CHANNEL OF ASE 

II TOOLS, EQUIPMENT AND MATERIAL: 

1. HH-2D Trainer, Section 1, Part No. K603903-5 

2. Power Cart, Part No. K603923-1 

3. ASE flight line test set. Part No. K604605-6 

4. ASE Manual Maintenance Instructions, NA 01-260HCA-2-5 

5. AE toolbox 


FOR TRAINING PURPOSES ONLY 


NOTE: To be used in conjunction with latest MMI test procedures. 

Ill PROCEDURE: 

1. ASE in "Standby and Warmup" mode 

a. Run trim left and right. Stick should follow. 

b. Monitoring TP 39 of J157 on .3 volt range, watch for bus 
voltage increase and decrease to zero while tilting sensor 
unit to the right 10“ and holding. (Checks roll attitude sync 
loop) 

c. Relevel sensor unit. (Check that lateral coupler relay 
prevents Ml and M2 movement while moving sensor) 

2. ASE engaged mode (ASE engage light ON, meters nulled) 

a. Tilt sensor unit to the left approximately 10“ and hold: 

Ml increase and M2 decrease, and hold this way. (Lateral 
coupler K1 now engaged) 

NOTE: This checks roll attitude mode with ASE engaged 

b. Leave the demodulator meters split 

3. Groundspeed engaged mode 

a. Engage G/S switch and the meters should null out 
(Checks groundspeed sync loop) 

b. Tilt sensor unit to right and M2 should Increase as Ml 
decreases, and hold this way. 

c. With the meters split, disengage groundspeed; meters should 
null out. (Checks roll attitude sync loop with G/S engaged) 

d. Disengage ASE and continue 
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movement and LVDT (requires 


b* 


in\ ?-• 


npply hydraulic power 

Watching denK)dulator meter*? pno>or>r. acf. 

split. If meters do split ’ ® ^ meters should not 

(1) Check LVDT adjustment 

(II rh!T °° *^34 present 

(3) Check servo valve adjustment 

hi til oiillsd meters tilri 

and ba Imedlltaly bT™?°out«!'° 


‘^P'^^^^^ional Check of p^n ou 
Equipment and Material 

2. Pover cart, K603023-3^^'^^^’ section 1 , K603903-5 

4; sjJiinLt„r%' 

fiOC-blRE; dstruction, HAWIR 01-260HCO-2-'i 

1 - night line cast sat hool-np 

'■ tt«t tha ASE fllaht n 

2 - SysS^aaV^ P«sgraph 1-62, 1 connected as 

s> Refer to table 7 — i 

’ 1-28, and complete test I -7 

CAUTION 

Always insure that 
Note 

Vilnas dna to may not ' h 

acaap°tr:'- In LfddnE « 

*’• “cfet to paragraph X-67 

^ 0 /, page l_qq 

83, and comply 

ih. _ note 


11,^ , WUIE 

Plnpoln* "chccUn, To,,. 

schanatiT ™'icr tSt o 

> 1-^10 on the ASE 


of c-forv, 1 be 

y em schematic, Tlgur'e%l\r"" or 
the test set " ’ 

^^-pleted the tests the instruction th 

on that you have 
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RI59 KI4I-I4 


Magnetic Modulator Circuit 


MODULATOR CIRCUIT CHARACTERISTICS 

Sensitivity 0.027V rms (M to b to c)per 

microamoere dc input 

Null 0.020^ 

Output phasing with ir 
to L: 

Out 

Out 


with in 
to L: 
Out 
Out 


Maximum input ± 60 ra 


MOO.CKT. OUTPUT 


COUtCJiVe BOOST PISTON MOTION- 
V— COIL ASSEMBLY 



iVsyn Tramdumr ~ S^h^motk 
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ELICOP' 
LONGITUDINAL 
AERODYNAMIC 
RESPONSE 




* INSTALLED ON ALL SH-2F HELICOPTERS 


Longitudinal Caitrol Schematic and Pitch Axis ASE Block Diagram 
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I 

II 


III 


TITLE: Operational Check of the Pitch Channel 
TOOLS, EQUIPMENT AND MATERIAL 

1. SH-2F flight control panel, section 1, K603903-5 

2. Power Cart, K603923-3 

3. ASE flight line test set, K604605-6 

4. Manual Maintenance Instruction, NAVAIR 01-260HC0 -2-5 

5. Air data test set, VPT-10HS11633 

PROCEDURE 


1. Flight line test set hook-up 

a. Insure that the ASE flight line test set is connected as required 

by paragraph 1-62, 1 through Zn 

2o System Check 

a. Refer to table 1-1, page 1-28, and complete test 1-7 

CAUTION 

Always insure that voltmenter range is at 
300 during all switch changes, then reduce to 
proper range for voltmeter readings 

NOTE 

Allow approximately 30MV deviation due to 
system noise. Plus and minus readings may 
NOT have eqxial values due to noise. Variance 
in reading up to 50% are acceptable 

b. Connect the VPT-IOHS, using the accessory kit, in accordance 
with instructions. 


CAUTION 


Insure that lines are cori’’^ 
serious damage will occ' 

ASE equipment and instruments 


NOTE 

Do not operate VPT-IOHS until called for during 
operational check 

c. Refer to paragraph 1-65, page 1-27, and comply 

NOTE 

The column labeled "checking for" can t>e used 
to pinpoint location of signal under test on the 
ASE system schematic. Figure 1-12, page 1-26. 


41 



you 


d. 



Secure the test sets and notify the 
have completed the test. 


Instructor that 
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TAIL ROTOH 
PITCH 
CONTROLS 
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left pedal 


DIRECTIONAL 
TRiy CONTROL 
SPRING STRUT 


LEFT 


PEDAL 

heading 

CUTOUT 

SWITCH 


'iMi 

TRiy 

SWITCH 


LATERAL atfpal 

TRIM CONT. lateral 

SPRING STRUT STICK FORCE 


MA-I 

COMPASS 

AMPLIFIER 


AIRCRAFT 


HEADING 


I 


^DIRECTIONAL 
ROTARY TRIM 
ACTUATOR 


PEDAL FORCE 


ASE 

AMPLI FIER 


SENSOR UNIT 

r ~ i 

:JL I ' 

O GYRO 7: 

^ PACKAGE I ’ 





m 


ACCEL- 

EROMETER 



MAGNETIC 

MODULATOR 

(LVSYN) 



I SIDESLIP 
I ACCEL. 


I PITCH 

» COLLECTIVE 




♦SH-2D HELICOPTEFJS USE THE 
AN/ASN-73 ATTITUDE -HEADING 
SYSTEM; SH-2F HELICOPTERS 
USE THE AN/ASN-50 SYSTEM 


helicopter 

DIRECTIONAL 
AERODYNAMIC 
SE 




Directional Control Schematic and Yaw Axis ASE Block Diagram 










Relay Driver AmDlifier 



B VIEWC 



SE AN/ASN-73 ATTITUDE- 
2F USES AN/ASN-50 SYSTEM 
1. SHEETS 2 AND 3 

m . 


and Copilot's Heading Disengage Switches 

hh 



ASE tN WARMUP OR STANDBY 
-II5VA0 K144 



(MANUAL MODE) 
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TITLE: 


OPERATIONAL CHECK OF YAW CHANNEL 


II TOOLS, EQUIPMENT AND MATERIALS 


1. SH-2F flight control panel section 1, K603003- 

2. Power ca5t, K603923-3 

3. ASE Flight line test set, ofinHrD-2-5 

4. Manual Maintenance Instruction, NAVAIR 01-260HCD 

III PROCEDURE 

1. Flight Line Test Set Hook-up 

a. Insure that the ASE flight line test set is connected as required 
by paragraph 1-62, 7 through 2N 

2. System check 

a. Refer to table 1-1, page 1-28, and complete test 1-7 

CAUTION 

Always insure that voltmeter range is at 300 
during all switch changes, then reduce to proper 
range for voltmeter readings 

NOTE 

Allow approximately 30 MV deviation due to 
system noise. Plus and minus reading 
have equal values due to noise. Variance in 
reading up to 50% are acceptable. 

b. Refer to paragraph 1-69, page 1-37, and comply. 




The column labeled "checking i 
to pinpoint location of signa. 
the ASE system schematic, fig^ 



you Have 


c. 


Secure the test set and notify the 
completed the tests. 


Instructor 


that 
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RADAR 

RADAR 


altimeter 

r ALTITUDE 





AN/APN-130 
RADAR navi- 

VERTICAL 


gation SET 

VELOCITY 
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ALTITUDE CONTROL MODE ENGAGED 




ADAPTER CABLE ASSEMBLY, K604487 -1 the ASE System in SH-2D'JsK-2F h*>;ir -** • » 

(ASE Flight Line Test Set). Adapter cable assembly, may be locally manufactnred 
K604487-1, required for flight line testing of 


MS3l22Et6-26P MS»26FI6>26S 



adapter cable ASSEM^. K604487-I 


Adapter Cable AsBembly, K604487-1 





I TITLE: Operational Check of Collective Channel 

II TOOLS, EQUIPMENT AND MATERIALS 

1. SH-»2F Flight control panel, section 1, K603903-5 

2. Power cart, K603923-3 

3. ASE flight line test set, K603903-5 

4. Manual Maintenance Instruction, NAVAIR 01-250HED-2-5 

5. Air Data Test set, VPT-10HS11533 

III Procedure 

1. Flight line test set hook-up 

a. Insure that the ASE flight line test set is connected as required 
by paragraph 1-62, 1 through 2n 

2. System check 

a. Refer to Table 1-1, page 1-28, and complete test 1-7 

CAUTION 

Always insure that voltmeter range is at 300 
during all switch changes, then reduce to 
proper range for voltmeter readings 

NOTE 

Allow approximately 30MV deviation due to system 
noise* Plus and minus readings may NOT have 
equal values due to noise. Variance in reading 
up to 50% are acceptable 

b. Connect the VPT-IOHS, using the accessory kit, in accordance with 
instructions. 


CAUTION 

Insure that lines are connected properly or serious 
damage will occur to the system trainer ASE equipment 
and instruments. 

NOTE 

Do NOT operate VPT-IOHS until called for during opera- 
tional check 

c. Refer to paragraph 1-71, page 1-41, and comply 

NOTE 

The column labeled "checking for** can be used to 
pinpoint location of signal under test bn the ASE 
system schematic, figure 1-12, page 1-26. 


d. Secure the test set and notify the instructor that you r.iv* 
completed the test. 


* ..s, oovernmeht pr.nt.ng 


0PP,cEa98<P-7‘^6-'>18/l6368 Beglon #4 
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